In the paper [B2] Baernstein constructs a simply connected domain f~ in the plane for which the conformal mapping f of f~ into the unit disc A satisfies
Introduction
Let us consider the following problem Let ft be a simply connected domain and f be the conformal mapping from ~2 into the unit disc A Assume that L is a straight line which intersects the domain I2, Hayman and Wu [HW] showed that for any configuration as above,
Ln. If'(z)l Idzl <~ C,
where C is a universal constant Later Gamett, Gehring and Jones [GGJ] simplified Hayman and Wu's proof and gave an improved value for the constant C Ferngmdez, Heinonen and Martio in [FHM] gave another proof of the same result with a better constant C=47r 2, and a conjecture is offered for the best constant In the same paper they showed that there exists a positive number p between 1 and 2, such that
(1) I would like to thank Professor Albert Baernstein II for his helpful comments and sug gestions concerning this work where C and p are constants independent of the configuration It is not difficult to see that the line L may be taken to be the real axis 1~ The question is then for which exponents p is it true that f'(z)ELP(RN~2), for any f and ~? Taking ~2 to be A\(--1,0] one sees that .f '(z) In his paper Baernstein proves this result after numerical evidence given to him by Donald Marshall, who computed the values of 7 and j3 using Trefethen's program [T] , see also [H, p 422] , for finding parameters for Schwarz-Christoffel transformations He starts with the 4-place decimal approximation to the param eters given by the computer and confirm by Calculus the validity of the theorem, then mentions that it would be desirable to have a conceptual proof of the theorem
In this paper, we present such a conceptual proof, in it our main tool is the method of the extremal metric The idea of how to obtain lower bounds for V and/3 using extremal metric was inspired by the paper of Jenkins and Oikawa [JO] , in which they obtain a sharp version of Ahlfors' distortion theorem, and then use it to give simpler proofs of some well known results of Hayman
